Introduction
For the study of water relation of plants, it is of fundamental importance to know whether their exist gradients of osmotic value and water content from the root up to the apical portion of the stem or not. We are already aware of several communications dealing with these problems. For example, Ursprung and Blum (4) pointed out that the highest osmotic values were found sometimes in the apical portion of the plant and sometimes below the apex. Herrick (2) , in his study of osmotic values and suction tensions of Ambrosia trifida, showed that under the condition of adequate water supply no consistent gradient of osmotic value exists in the leaves ranging from the hypocotyle up to the apex of the stem. Recently Hatakeyama (1) pointed out decidedly on the leaves of Hydrangea macrophylla, that a measure of the total solute content, determined by the osmotic value and the total water content, serves as a reliable index to the relative potential ability of the drought resistance.
In this investigation, daily changes of osmotic value and water contents were determined comparatively on the leaves, ranging on the higher, middle or lower portions of the stem of Luffa cylindrica. Because its stem is so flexible, Luffa-plant was considered a suitable material to use for the purpose of investigation on the water relation of a plant.
Methods
Twenty well-grown Luffa-plants, which were almost in the same length (approximately 14-15m.) were used in this expriment. Fruits and lateral buds were cut off at their early growth stages.
The samples were collected from a leaf blade, save from the leaf basis with thick nerves. Osmotic values were determined by the cryoscopic method, as similar to that of Walter (5) Table. The osmotic value, total water content and total solute content of the leaves on the erected as well as levelled Luffa-plants.
The samples A and A' are those obtained from the leaves, on the upper portion; B and B' on the middle portion; C and C' on the lower portion. In the erected as well as levelled situation of the stem, the osmotic values of the leaves on the upper and lower portions showed a maximum at 2:00 P. M. and a minimum at 6:00 A. M., just like many other herbaceous plents.
In the case of Luffa-plant marked differences were not found between the maximum and the minimum values, whereas this difference amounted to 4.1 atm. Total water content as well as total solute content of the leaves in various portious were always higher on the levelled stem than on the erected stem. This will show that adequate water supply takes place more easily in the levelled situation of the stem than in the erected one under the similar enviromental factors. It is also indicated by this fact that in the levelled situation the total solute consents attaing to the maximum value at about 2:00 P. M., whereas those in the erected situation at 6:00 A. M. Therefore, we are able to conclude that Luffa-plant maintains.
better balance between utilization and synthesis of water soluble nutrient in the levelled situation than in the erected one.
In every experiment listed in the table, it is of interest to know that the osmotic value of the leaves on the middle portion (except data for the leaves on the levelled stem at 2:00 P. M.) is higher than that of the leaves on other portions of the same stem, and that a gradually incteasing gradient exists in the total solute contents from the lower to the upper portion of the same stem. In the experiments on July 29th and August 23rd, the same results have been also obtained. This result differs from that of Herrick's (2). In Luffa-plant, this fact suggests that wider the condition of adequate water supply carbohydrates are synthesized more efficiently in the leaves of the middle portion than in those of the other portions, and the products are transported from this middle portion further to the upper portion. 
